(right panel) Densitometric quantification as in (a).
(e, f) CK*Nrg1 f/f mice at 3-4 months show a tendency for an increased startle response (p=0.0705, Mann-Whitney U-test) and decreased pre-pulse inhibition of the startle response at 70 dB (effect of genotype F 1-44 =3.5, p=0.0747, 2-way ANOVA for repeated measures). (d) Number of GAD67 + interneurons in the hippocampus of Nrg1-tg mice and WT at P14 (Bregma, -1.7, both hemispheres; n=6 mice per genotype, n.s., not significant).
(e) Number of PV + interneurons in the hippocampus of Nrg1-tg mice and WT at P14
(Bregma, -1.7, both hemispheres; n=6 mice per genotype, n.s., not significant). displayed increased startle response to a 120 dB pulse in the prepulse inhibition test.
(WT mice: males, n=18; females, n=18; HA-Nrg1-tg mice: males, n=16; females, n=10. Error bars ± s.e.m. *P <0.05; **P<0.01; ***P<0.001; n.s., not significant; MannWhitney U-test. AU, arbitrary units). Membranes were blocked in 5% milk powder prepared in TBS buffer (50 mM TrisHCl, pH 7.4 and 150 mM NaCl) for 1-2 hours at room temperature. Primary Synaptosomes and synaptic plasma membrane preparation. The protocol used in this study involves the preparation of isolated nerve terminals (synaptosomes) by a sucrose density gradient technique (Dodd et al., 1981) . We modified this technique to rapidly isolate synaptosomes from very small quantities of starting material (such as cerebral cortices and hippocampi microdissected from two mouse brains).
Synaptosomes isolated by this technique were lysed in Tris-HCl buffer (pH 8.0) to obtain crude synaptic plasma membranes (SPM), which were fractionated into Triton X-100 soluble and insoluble fraction by ultra-centrifugation (Mizoguchi et al., 1989) .
The detailed steps for the preparation of crude synaptosomal membrane are as follows. Mice were sacrificed by cervical spinal cord dislocation and were decapitated. Brains were instantly removed and were micro dissected in chilled 1X
Phosphate buffered saline (PBS) to isolate forebrain by cutting out olfactory bulb, midbrain, hindbrain and cerebellum. Each dissected forebrain was further separated into cerebral cortex and hippocampus, which were independently prepared for synaptosomal isolation. Cerebral cortices obtained from two mice were placed into a glass potter containing 1.5 ml of homogenization buffer (0.32 mM Sucrose in 4 mM HEPES buffer at pH 7.3) and was gently homogenized using a glass-Teflon homogenizer (16 up/down strokes, 900 rpm). The pistil was further rinsed with 1.5 ml of homogenization buffer for complete recovery of homogenate. The homogenate was centrifuged at 1000 gmax for 10 min at 4ºC. The resulting pellet containing large cell fragments and nuclei was discarded and the supernatant was collected. The supernatant (0.32 M) was gently placed on the 0.8 M layer of the sucrose gradient that was prepared by layering 3.0 ml sucrose solutions of following concentrations:
1.2 M (lowermost), 1.0 M, 0.8 M. The resultant sucrose gradient was centrifuged at 110,000 gmax for 2 hours at 4ºC to separate brain lysates into various sub-cellular fractions. Relatively pure fraction of synaptosomes (~50% purity) was obtained from the interface between 1.0 M and 1.2 M sucrose. Further on synaptosomes were diluted in 3.5 ml of homogenization buffer and pelleted by centrifugation at 37,000 gmax for 20 min at 4ºC. The pelleted synaptosomes were lysed by osmotic shock in 1.8ml of 4 mM HEPES buffer (pH 7.4) and centrifuged at 37,000 gmax for 20 min at 4ºC to get crude synaptic membranes (SPMs). SPMs were further fractionated into Triton X-100 buffer (6 mM Tris-HCl, 1.0% TritonX-100 (pH 8.0)) soluble and insoluble fraction by centrifugation at 135,000 gmax for 20 min at 4ºC. The supernatant (i.e.
TritonX-100 soluble fraction) is solubilized synaptic membranes. TritonX-100 insoluble fraction (PSD fraction), mainly consisting of post-synaptic density proteins was solubilized using SDS buffer (2% Sodium dodecyl sulfate, 5% 2-mercaptoethanol in 50 mM Tris-HCl, pH 7.4). The composition of synaptic protein in TritonX-100 soluble and insoluble fractions were analysed using SDS-PAGE and by western blotting as described above, and following primary antibodies were used: ErbB4 ( Electrophysiology. For slice preparation, mice (10-12 weeks old) were deeply anesthetized with isofluran before decapitation. The brain was quickly removed and immersed for 2-3 min in ice-cold cutting solution (3 mM KCl, 1.25 mM NaH 2 PO 4 , 6
mM MgSO 4 , 26 mM NaHCO 3 , 0.2 mM CaCl 2 , 10 mM Glucose, 218 mM Sucrose).
Transverse slices (300 µm) were cut with a vibroslicer and transferred to recording chamber that was continuously perfused with artificial cerebrospinal fluid (ACSF; 126 mM NaCl, 3 mM KCl, 1.25 mM NaH 2 PO 4 , 1 mM MgSO 4 , 26 mM NaHCO 3 , 2 mM CaCl 2 , 10 mM Glucose, aerated with 95% O 2 and 5% CO 2 (3-4 ml/min).
Field recording electrodes were pulled from thin-walled borosilicate glass capillaries and filled with ACSF. Extracellular field potential recordings were done using a custom built DC amplifier. Data were digitized by a DigiData 1322A (Molecular Devices, Sunnyvale, CA, USA). Initial data analysis was done in Clampfit 10.0 (Molecular Devices, Sunnyvale, CA, USA). The stimulation electrode was placed in stratum radiatum at the CA3/CA1 junction for the activation of Schaffer collaterals.
The recording electrode was placed in the stratum radiatum of the CA1 region. The magnitude of fEPSPs was measured as amplitude (baseline to peak) and slope (20-80% level of the falling phase). Baseline fEPSCs were set to about 50% of maximum responses. LTP was induced by three trains separated by 20 s, each train consisting of 100 Hz stimulation for 1s. Post-train responses were measured every 20 s for 60 min. fEPSPs were filtered by a four-pole Bessel filter at a corner frequency of 2 kHz, and digitized at a sampling rate of 20 kHz using the DigiData 1400A interface (Molecular Devices, Sunnyvale, CA).
For whole-cell patch recordings, acute transverse hippocampal or cortical slices (300 µm) were prepared as described above. All recordings were performed in CA1 pyramidal neurons or cortical layer V projection neurons. The extracellular solution was as for LTP experiments. Pipette solution contained 140 mM KCl, 1 mM CaCl 2 , 10 mM EGTA, 2 mM MgCl 2 , 4 mM Na 3 ATP, 0.5 mM Na 3 GTP, 10 mM HEPES, pH 7.3. Coherent, Glasgow, UK) and a long-distance W Plan-Apochromat 20x/1.0 water immersion objective (Zeiss; Jena, Germany). For excitation, the laser was set at 925±5 nm, and fluorescent signal was collected by a photo-multiplier tube (Hamamatsu, Japan) through a 510±42 nm band pass filter (Semrock). Uniformly spaced (0.8-2 µm) planes of 125x125 to 500x500 µm 2 regions of the cerebral cortex were recorded and processed to obtain z-stacks of images (512x512 or 1024x1024 pixels in size). Image processing was performed using Matlab (version 7, MathWorks, Ismaning, Germany) and ImageJ or Fiji.
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